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M. David Merrill 
Brigham Young University 



In a paper presented at the American Educational Research Association 
in Los Angeles, (February, 19G9), 1 indicated that a school could be thought 
to contain two types of specnil environments, first, an inter-personal 
environment and second, an instructional environment. In addition to these 
two types of environment, it is possible to identify two different types of 
teacher skills. First, interaction skills, in which a teacher interacts with 
a single child or a group of children: and second, planning or design skills, 
in which a teacher structures such an interaction to bring about some 
specified objective. Combining these two types of skills and two types of 
environments, otic can identify four different kinds of instructional abilities. 
First, instructional interaction; .second, instructional design: third, 
inter-personal interaction; and fourth, inter-personal design. 

It was proposed in that paper that rather than training teachers who are 
’jacks-of-all -trade. ” it would perhaps be to some advantage to train 
specialists in each of these skill areas. The result would be a horizontal 



'This paper was presented as part of a symposium titled, "Patterns 
of Adaptation to Individual Differences in Teacher Education," presented 
at the American Educational Research Association, February. 197J, in 
New York Cifv. 
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Uachimi; team with. each teacher trained in one of the design nr interaction 
areas ai d that this horizontal teani could theji plan t < ^ c v t lie k i‘ and work with 
one another in presenting instruction to the student. Team teaching is not 
new; l)ut mud loams that have boon proposed in the past are vortical teams. 
consiKtmit of a master teacher, who is a ^(moralist, an apprentice or 
intern teacher, who is trying to become a generalist, and teacher aids, 
clerical help, etc. The proposed hori/.ontal staffing, would mean that each 
of the teachers Acre trained in an area of specialization and that rather 
Ilian a vertical organization, the teachers would he comparable to one 
another but with different areas of teaching skills. I do not wish in this 
paper to detail that which was said previously; that paper will be published 
in The Kducational Forum someliitr this year. 

VKKTICAL OIFFKRKNTIATKI) STAFFING 
IN INSTRUCTIONAL DKSIGN 

' i 

In this paper, 1 would like to concentrate on one of tin* areas previously 
identified, that is. in st ructiona! design. Glaser (1905) predicted that 
durim. tlii- m-xl decade a new profession called < duvational or instructional 
design w<mld develop. 1 would like to surest that within this new profession 
tin vi arc at least three levels of skills. This paper describes the function 
i j I each of these levels and some sunijestcd procedures for training such a 
vertical stall. 

Francis Mechner (1965) identified live levels of performance* in repaid 
to science. These are Cl i the consumer of science, r 2) the skilled worker, 

(31 llu technician. (4) the technologist, and <5l the set ntisl. For our 

discussion, the consume]' of instructional design skills »s the student. The 
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skilleJ 'Aurku 1 i ru * Ki . i ■ -» clerical mid media production staff and other 
s ' i : 1 1 1 ' (1 ( i( cupal i . n ^ wj nil support the mstrurli ; nnl desiun ofluil Thm 
pap r describes the ii: a*tion and training, for tie technician role. the 
trchnoh >i' ist role. and the science roll* in iuM met ional design. 

Level One: Instructional Techn icia ns \ l 'ea rlier Level) 

la a previous nrlm’e (Merrill. 19** <31, it was suggested that Here was 
debate us to whether teacher* ..p* rated must effectively at the 
technician or technologist level. After several years of working in teacher 
education programs. J have obsei ved that most teachers do in fact operate* 
as technic ians, not as technologists, For them, this is perhaps the most 
sal ist vine and desirable rule, especially if a new technology and science 
of instructional psychology successfully evolves. 

In most school systems, teachers are given some type of objectives, 
t ext hooks, curriculum guides, and other instructional materials to 
assist them m their training program. In spite of ail of these materials, 
most teachers stiil find that a design task exists. Most of these 1 materials 
can be re-structured or presented in such a way that increased effective- 
ness can result. A teacher technician has the challenge to design and plan 
efleclive instructional environments, utilizing the materials which they 
have been given. 

According to Merhner 4 s dclmitinii, the technician carries on routine 
processes; that is. they arc trained to effectively use specific procedures 
that have been developed by technologists or scientists. For example. 
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iiHilif.il 1 1 ' ' ’ h 1 1 ; < 1 ! it n ( m f i" <ul k o u'atory test >. s< i ip r t j u i nc leui . etc. 

(A ■; r ['''ii f r> M’lrjir t in 'in 1 1 c i :i r ,*> .vnu- prue,rai' >. operate computer;:. etc. 
Hmii ; n > pr<-i edurc.s in I lit* ;iiri *4 hist mrfn > ». ■ 1 de-it’n con-ist of teachers 
r -1 h ■;>. in-.* step bv slop pmrcdu res mi a ennkb' ink like v. ;t\ These procedure 
arc dosie.nnd yi * Hint when Huy imt followed, effective nisi met ion.il design 
is : )if result. Fnr lari: jI a biller tci'iii. ve will cad such materials 
’ \n> t \ net m <na i iliMu»n guides." An ;uv.i !»»»», y is l bat of a * ; r " hcquvnUv 
used Hi ski lb d ,ii riis. Wht n a c raftsman i.> hie* d u ith Hu chnllenjte oi 
larmne ait a larye nurnbei of similar parts. h< frequent l\ does tins by 
e< 'list met i ijf m >u 1 1 nr lorm l hat guides liis lorn so that ihr pails pro- 

duced are almost identical. In a similar \va\ . an mslruci lonal design punk' 
dirt cis tin planning o| the Uae'er m such a wa\ I lull Ha product winch 
insults has soi iii • known instruct innal characteristic s. Because of previous 
d» v *h -pmental and validation testing of the instructional design p,imle, the 
instructional outcome* resulting from its use can lu 1 predicted with a high 
level of probahilitv. It is not necessary for the teacher technician to know 
why a particular step is included in llu* instructional design p.uido. His 
job is In learn In use the tumle effectively, to follow the pru( edures 
accurately. The development of instructionn I design puidi s is the role 
of the mst ruclional technologist and not the teacher-technician. Teacher 
technicians need not concern themselves with the underlying theory, 
rationale, or tlie empirical data on whim the nuidc is based, but merely 
need to be trained in its effective use. 
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l,i vel Two. ln-aruri ji uki! Technolonisis (Enyim eriny; Love}: 

Mi i • ) 1 n» r 1 « Uni/:- a I remr dnv.i . \ as ;m engineer ’.vIv.j applies scientific 
I; n- jv. U i v e t - * 1 hi* solutions ol pi .o t iral problems. The inst riieiinnj] 
u r 1 ' 1 1 1 * ! <»l', i s i has t v.'m dislinct mlf s. I'he first, is the* development of 
t ■! f - chi'! .tin* d ms! rurtional systems, These would include ;ili types of 
mult i - niedj j present at ions. pi or. i amed materials. CAI. etc*. The second 
mk umilrl Pi iln> development of iitsl rucl mnal design guides lor use hy 
teacher t cchmcinns in the desimniK 1 . < " instructional materials. 

Sc 1 f -I'nnla i red instructional systems have bo n described in luoal 
detail in many other publications. (Merrill. 197!; Glaser. 1 0 0 f> ; Lamp-, 

19PP. K durational Technology Maita/ine; ele. / There an- currently 
several JMI) Omiers and Henim'il laihorninries who are involved in the 
development of instructional svstuns. Persons direclinc, this develoj)im j nl 
are usually inst rucl jonal technologists rather than teacher-ti^ iinieians. 

Hrieflv teviewed. an insl rucl tonal tcrhimlopisl must be a specialist 
at idiiit i fvine. and spreilymr, behavierally staled instructional obimtives. 

He must Ik- skilled in desi^nim; and preparing criterion-referenced pre-, 
post - ami enablnin-evaluation instruments. He must he skilled in behavioral 
ta T analysis and nrran^inp instructional sequences. He must he able to 
design and devlep effective instructional nuitenais in a variety of modes 
and format. Hi* must have some skill at desiitninp nuilli-media instructional 
sn stems. He must he able te conduct developmental leslmp of materials 
uiuh r prepa rat ion. He must have research skills necessary for conducting 
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j\* r i > n . » 1 deMnn -’.imle^ h»r i* ms! rucl ion is a 



n i !;itivr’iv .w. i< f< : » and ha> i i« »t hcmi \v i ( i * * 1 applied in the trai .mv, of 
u . j l‘ i ii ‘ i' u ‘clinicians .it this point .n him . An insi nirl lunal design 54 u LcU 1 
j j ; u st ] «i wt v I ask - on mu ed. [1 nmsi Irani the teacher technician in 
\ 1 i y spec i 1 i r skills. !t docs not iiivi dve 1 1 ainim; in such broad based 
‘p>als as understanding ihe child. kiiuwmp the basic principles nf learning 
and other inundation knurled a that is typical of most education courses. 

}Vi haps the best wav to illustrate our meaning of an instructional 
design c uide is t < ■ describe very brielly an example or two. One twx.mi pi C k 
current lv bein'.’, used in out own operation at Hri^ham Younp University 
is a tutor system model developed by Dr. Grant V. Harrison. (Research 
related to this work is boinp. reported at session CG tomorrow. ) tn this 
model, very specific tutoring skills are idenufied and materials are 
prepared to help train tutors in these skills. Teachers are trained with 
a very extensive guidebook which helps them set up tutor training sessions, 
helps them to develop evaluation instruments which measure the effective- 
ness ol the trainnm of tutors, and helps them to measure the effectiveness 
of the Dilor in working with the individual children. Unlike many previous 
tutoring systems, this system is very specific and teachers are frequently 
helped to train tutors in a specific skill a *ea. The task for the teacher 
is to fill in the specific skills to be taught, but the structure of how the 
tutor interacts with (he student, and the structure of how the teacher interacts 
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witli the tutor arc all spelled out in considerable detail, The training 
task for the toucher consists of helping them to effectively use the guide. 

To date, most teachers have been extremely positive about these materials. 

A second instructional design guide currently in preparation in the 
Instructional Research and Development Department at Brigham Young 
University is a design guide for concept instruction. This guide consists 
of several parts. The first is an introduction to concepts and some 
guidelines as to what type of instructional situations are appropriate for 
the us .- of the guide. The teacher is given a number of different kinds of 
situations and taught to discriminate when the guide is appropriate and 
when it is not appropriate to use. The second step then presents a teacher 
technician some objectives which do not specify the particular concept 
to be learned but which do specify the critical conditions and behavior 
required for concept learning. The teacher’s task is to learn how to 
specify the given concept which he wishes to teach and to complete the 
already specified objectives. Having completed this step in the instructional 
design process, the teacher is Ihen given a choice of test item types. Again* 
the test items themselves are written with the specific concept unspecified. 
The teacher is trained to fill in appropriate instances in the test items and ' 
to organize them onto an evaluation instrument. Having completed these 
steps, the teacher is then given a sot of guidelines for selecting examples 
and non-examples to be used in instruction. The procedures for presenting 
these examples and non-examples to the student are very carefully specified. 
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The procedures which are employed arc empirically based. They enable 
the teacher to gather data on possible examples. The guide directs the 
interpretation of this data without statistical manipulations. The results 
are used in the selection of the examples and non-examples to be used 

in the program. The final section of this instructional design guide helps 

.a 

the teacher to gather validation data after he is using the instructional 
materials. This enables the teacher to validate his own instruction. ; 

Instructional technologists who are developing this guide arc using it 

" \ 1 

in many different subject situations to train teacher technicians. They 

are gathering data on the effectiveness of the guide. In addition, basic 
research has been conducted to investigate the instructional procedures 
contained in the guide and has demonstrated their effectiveness in teaching 
concepts. 

Briefly summarized, the development of instructional design guides 
is a primary function of instructional technologists. This development 
should be based on instructional theory. The guide should be empirically 
tested as is any other instructional system. The guide shoe Id provide 
some kind of teacher choice of content and specific materials and yet 
they should be .specific enough Hint they control the instructional procedures 
used, In a sense, instructional design guides are cookbooks. If the 
procedures are carefully followed, teacher technicians can produce 
effective instructional products. It is important to note that in the 
development of instructional design guides, the instructional technologist 
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mn.vt he concerned with two levels of instruction, first, l lie- effectiveness 
of the icrlmiqucs specified m the part iculai guide tor the instruction for 
tiie learners, and second, the effectiveness it tiie instruction in teaching 
teacher technicians to use' the instructional design guide. 

Level Three: Instructional Psy cholog ist (Scientist Levcj) 

Mecliner L965) described the scientist as the producer of science. 

His function is the identification of problems, formulation of these 
problems in a manner that makes them sueeptalile to the sc ientific 
approach, and the solution of these problems. Jn the area of instructional 
design an instructional psychologist probably has two primary roles. 

First, the development of instructional theory or sets of empiric al 
principles which can guide instructional development: and second, the 
experimental validation of tl/ise principles. A great deal of tire inst ruetr-nul 
development currently underway in this country is being conducted 1>y 
instructional technologists (level two* who operate on a ‘’raw empiricism 
basis. ' 1 That is. using the best folklore 1 available, inst ructioiial materials 
are designed. They arc then tried out with a population of students 
representing those for whom the materials are intended. Based on this 
try-out. the materials are revised, tried-nut again, revised, etc. This 
cycle is repeated until such time as funds are expended or the materials, 
effectively teach the population for which they are intended. Anyone 
invoked in intensive instructional development will verify the extreme 
cost of smdi a procedure. There is a great need for the development of 
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a body of principles to guide the instructional development effort. 

Through t he careful application of behavioral science methods, it is 
possible to study instruction as a phenomena and to develop principles 
of instruction which can guide this development effort. Instructional 
principles can be contrasted with principles of learning psychology in 
that (lie learning psychologist is primarily concerned with flow learning 
takes place, what are the minimal conditions required for learning, what 
happens in the organism when the organism learns. On the other hand, 
the instructional psychologist is primarily concerned with the question. 

How ran instruction be made maximally effective and efficient ?'* M How 
can the instructional designer manipulate the environment in such a way 
to produce specified learning outcomes ?' and *'ilow can this be done with 
a minimum amount of time in a way that produces maximum retention 
and maximum transfer and maximum accuracy ? M While these two concerns 
are closely related, they do differ in the approach and type of problems 
looked at. There has been limited research and limited development 
in the area of instructional theory and a great deal more needs to lie done. 
The primary function of an instructional psychologist at the science level 
is 'he development of such theory. 

The methodology required for the laboratory study of such principles 
does not differ a great deal from behavioral science research in other 
fields. However, ihe questions asked and the variables manipulated 
differ somewhat front basic learning research or other types of behavi< ral 
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sciences research. Perhaps the host example from our laboratory of 
type of research involved here is the paper that was presented by 
Bub Tennyson in session CG6. There is not time here to describe that 

research, but I would invite you to write to us for a copy if you were unable 

/ 

to make that session. 

TRAINING OF A VERTICAL 
INSTRUCTIONAL DESIGN STAFF 

In s t ructional Technicians (Teacher Level ) 

1 i 

It is our feeling, at the present, that t lie training of teacher technicians 

i. 

can be accomplished in the amount of time which is now being used to train 

i 

teachers. Please remember, however, the distinctions made in the first 
paragraph of this paper: that is, there are at least four types of teaching 
skills and what we are talking about here are only skills of instructional 
design. The ideas expressed previously about the desirability of a 
horizontally staffed team are still very valid in my opinion. It is a 
mistake to attempt, in a four year period, to train teachers both in subject 
matter and all four types of teacher skills. Almost nothing is being done 
currently to train teachers in instructional design. It seems to me t hat 
specialists who are teacher technicians with instructional design skills, 
who have been taught to use a variety of instructional design guides, is 
perhaps one of the effective ways to meet some of the instructional needs 
in the public schools. The type of training required for an instructional 
teacher technician is somewhat different from that typically given to 
teachers in education programs. Rather than an extensive amount of 
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training in foundations skills with the attendant inadequacy of this training, 
the training .should be von praclico-orientcd. Karly in the training the 
teacher should be put into a situation involving children. The training 
should consist >f instruction in the use of a variety of instructional design 
guides. 

It has boon our experience' thus far in using both the tutoring instructional 
guide and in some of our preliminary work with t he concept guide that some 
teachers are very happy and satisfied to use such guides and to effect the 
lives of children through the effective instructional design that results. 

Other teachers, however, begin to question the guide and to wonder if 
it couldn't be done another way or if there isn't some other kind of guide 
that could be used to accomplish some goal that the guides with which they 
are familiar do not arc nnplish. These are the people who arc ideal candidates 
for training at the second or instructional technology level. Having become 
curious about the content of the* guide, it’s an easy next step to start to 
talk about the guides themselves and to help them to des.gn new guides. ; 
instr uctional T echnologists (5-0 Year MA Leve l) 

At this level, a number of specific skills are necessary for instructional 
developers. These skills include training in the identification and specifica- 
tion of objectives; in the classification of objectives at various levels of 
behavior; in techniques \i empirical validation; in techniques of developmental 
evaluation; in techniques of test construction: in techniques of behavioral 
analysis; in media use including such new types of devices as CA1, student 
response systems, information retrieval systems, etc. 

The instructional Psychology program at Brigham Young Univers.ty 
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all erupts m provide these skills in a four semester MA pro^nm which includes 
I'.mrsi's in basic skills. These courses include measurement, with an 
emphasis on criterion referenced measurement, statistics and research 
design at a level sufficient to provide statistical tools for developmental 
and validation testing, computer science and sonic foundation work in the 
psychology of learning. A proseminar-seminar series in instructional 
psychology emphasizes and ties together the skills required for instructional 
development as identified above. In addition to the coursework, students 
arc required to serve for a minimum of three semesters as a one half- 
time instructional dev v meut intern. The Instructional Development 
Program at Brigham Young University is designed to facilitate systematic 
instructional development in college courses at BYU, The program is 
designed to encourage faculty initiative by providing money and resour.es 
for professors to get involved in their own development, In addition, unlike 
many college level instructional development programs students in the 
instructional psychology program are used in the actual development effort 
and frequently carry the whole load with faculty members serving as subject * 
matter consultants. As a result, our students have been responsible for 
developing a number of instructional units which .ire currently being used on 
the campus. These include an audio' tour of the library, a self-instructional 
progrrni on the card catalog, reader's guide and other library idexes, a 
multi-media, self-instructional program for teaching the use of the Rockwell 
hardness tester, an automated, self-instructional media equipment use 
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kiboratory, and other projects which are currently in progress. In all 
of these projects, students as interns working with faculty instructional 
technologists, have done the primary programing and have gained a 
gi - at deal nf training in the skills which we have specified. 

As with teacher technicians, it frequently happens that a student in 
the instructional technology training program starts to raise questions 
about the techniques that arc being taught. Questions like "How do we / 

know?" "Why don’t we have principles in this area?" etc. Here again, 
these students become the prime candidates for our Ph. I). program in 
Instructional Psychology. These are the people who make excellent 
instructional scientists, and these arc the people who have been encouraged 
to proceed to the instructional science level. 

Instructing Scientist (Ph. IX Level) 

In addition to the skills itemized for instructional technologists, an 
instructional scientist must have additional skills which include primarily 
behavioral science research techniques. These include increased training 
in measurement theory, philosophy of science, computer simulation, 
statistics, reseai ch design, and other areas which are necessary skills 
for behavioral science research. In our program at Brigham Young 
University, at the Ph. D. level our courscwurk again reflects these basic 
skill areas. In addition, we feel that to Vie an effective instructional psychologist, 
a student must also be, in part at Uv t, an experimental psychologist. 
Considerable work in the psychology of learning and experimental psychology 
is also required by our program. (The program is jointly sponsored by the 
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d< ‘purl men! s of Udueati >nal Psychology and Psychology. ) Fn addition to tin; 
cium-rwmk. Pin I), candidates ;in' required to so’vo a minimum of four 
simiu sUts as a n si-nrtii intern, Again, as pait of t ho Instructional Research 
and iVvelnpment Department. students are actively involved with our faculty 
in ilnoiy drveh pmonl and in conducting basic research on tin* instructional 
process, 

SUMMARY 

In ILUiO, J proposed that a leaching team should consist of a horizontal 
differentiated shift with team member s 1 rained in four distinct skill areas; 

(1) instructional design. (2) instructional interaction* (3) inter -'personal 
design, and (4) inter-p< rsonal interaction. 1 

Today, 1 proposed in addition, a vertical differentiated staff for the new 
profession of instructional design, i have proposed that at the teacher level 
teacher technicians be trained to use instructional design guides for guiding 
their instructional design efforts* that MA level or specialist level instructional 
technologists (engineers) be trained to develop self-contained instructional 
systems and instructional design guides for use bv instructional technicians. 

Al the instructional psychologist (scientist level), 1 have suggested tluit Ph. 1), *s 
be trained to specify and develop instructional theory and to conduct laboratory 
behavioral science research on principles of instruction* 




15 



- 16 - 



KKrKHKNCES 

Gu^oj . U. Tenehin^ M.ujiim s and Pn^ranu-d Gramme; II: l>ala and 

nu_<vtiijn s . Washington i).C\: National Education Association* 19(35 

l an ae. VC. lMai^runvud_ Instnict ion, 6Gt h NSSK Yearbook, Chicago. 

Uni versitv of Chicago Press. 1906, / 

/ 

/ 

Meelmrr. P. ' 'Science education and behavioral technology.' pp. 461-484, 
in Glaser* K, (editor) Te ach ing Machines and Programed _Learning 
il; l>aln and Dire ctions. Washington I). C. : National indication 
Association, 1965. 

Merrill. M. I). ’‘Teachers: technologists or technicians. " The .Journal 
of Teaclier Educat ion. 19 No. 3, Fall 1968, p. 325" 330. 

Merrill, M. f). IiislruidionaJ Design: Headings. Fni»lrw<j d Cliffs. New 
JiTsev, Prentice -Hall. Inc. 1971. 




16 



